00000 0 43(2): 123-150(2005) 
Acta Phytotaxonomica Sinica 


UUUUUUUUUUUULULUUU 
000 000 “000 


(00000000000000 00 200433) 
(0000000000 DU 100093) 


Pollen morphology of the tribe Ruellieae 
(Acanthaceae) from China 
IHU Chia-Chi ^TSUI Hong-Pin ^ ZHANG Yu-Long 


! Institute of Biodiversity Science, Fudan University, Shanghai 200433, China) 
"Institute of Botany, the Chinese Academy of Sciences, Beijing 100093, China) 


Abstract Pollen morphology of seven species in two genera in the Ruelliinae, three species 
in one genus in the Barlerinae and 34 species in 16 genera in the Strobilanthinae (Ruellieae, 
Acanthaceae), were observed under SEM. Pollen grains in Ruellieae, particularly in 
Strobilanthinae (including Strobilanthes s.l.) exhibit great diversity and are most eurypalynous 
in the family. In light of the aperture types and exine ornamentation patterns, pollen grains of 
the genera examined fall into three major types: 1. 3-porate pollen, which includes, (1) pollen 
with reticulate exine ornamentation (Pararuellia); (2) pollen with gemmate exine 
ornamentation (Championella); (3) pollen with echinate exine ornamentation (Paragutzlaffia, 
Diflugossa and Pteroptychia). 2. 3-colporate pollen or 3-colporate pollen with pseudocolpi, 
which includes, (1) 3-colporate pollen with reticulate exine ornamentation (Eranthemum and 
Barleria); (2) 3-colporate pollen with pseudocolpi and ribbed or banded, and septate exine 
ornamentation, the lumina rounded, finely reticulate inside and arranged in longitudinal rows 
(Perilepta, Pteracanthus, Goldfussia, Sympagis and some species of Strobilanthes); (3) 
3-colporate pollen with ribbed or banded yet not septate exine ornamentation, the lumina 
neither distinctly rounded and finely reticulate inside, nor conspicuously arranged in 
longitudinal rows (Aechmanthera, Baphicacanthus, Semnostachya and some species of 
Pteracanthus); and (4) 3-colporate pollen with ribbed and finely reticulate exine 
ornamentation but with broader bands, each band with two ridges (Strobilanthes cycla). 3. 
(4-)5-colporate pollen with pseudocolpi and reticulate or ornate exine ornamentation 
(Adenacanthus). No distinct apertures were observed in three genera, Parachampionella, 
Gutzlaffia and Tarphochlamys. Pollen morphological characters in the Acanthaceae can be 
used not only to distinguish taxa of higher ranks (subfamily, tribe and subtribe) and elucidate 
their relationships, but sometimes can also be used to distinguish genera and species. 

Key words Acanthaceae, Ruellieae, Ruelliinae, Barlerinae, Strobilanthinae, pollen 
morphology, systematics. 
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Tablel Source of material 
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O 1(0) Table 1 (continued) 
D D 
Takon Locality Voucher 
D ; D (S. Y. Hu) 6057 
C. tetrasperma (Champ. ex Benth.) without precise locality, Hong Kong 
Bremek. D DU (G.F. Li) 64172 
Nanchuan, Sichuan 
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Mt. Emeishan, Sichuan 
oo 10000 T. Tanaka & Y. Shimada 11002 
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O Bü ud O O (K. K. Tsoong) D1168 
Gutzlaffia aprica Hance without precise locality, Guangdong 
OOOO [] (S. Y. Hu) 9370A 
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O DD 100,0 (K. C. Kuan & W. 
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O 1(0) Table 1 (continued) 
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Takon Locality Voucher 
[] [] O- ü (T. T. Yu) 20074 
P. grandissimus (H. P. Tsui) C. Y. Wu & C. divide between the Nujiang River 
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[] 1-13 oO 3070 1. 2-4. 0 05-7. 08. 
og 9, 10. O 11. 0 EL U U 12; 13. [1 0 U 
Figs. 1-13. Pollen morphology of seven species in three genera in the tribe Ruellieae (Acanthaceae) under SEM. 1. 
Pararuellia delavayana. 2-4. P. alata. 5-7. Eranthemum pulchellum. 8. E. pubipetalum. 9, 10. E. austrosinense. 11. 
Barleria cristata. 12, 13. B. prionitis. 

1, X 1267; 2, X 253; 3, X 1880; 4, X 3167; 5, 8, 10, x 760; 6, x 823; 7, x 1900; 9, x 1900; 11, X 647; 12, x 633; 
13, x 1583. 
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Table 2 Pollen morphology under SEM of 44 species in 19 genera in the tribe Ruelliinae (Acanthaceae) from China 
D 0/0 ü n [] 
Taxon Shape Size (um) P/E Aperture Exine ornamentation Figure 
Bd Bag 42.3 1.19 300 O 00.00 2-4 
Pararuellia alata spheroida (37-47) X (1.18-1.19 3-porate, pore finely reticulate; muri with 
1 40 (36-44) ) membrane spines 
raising 
oo oo 39.5 (39- 40) 1.1 3D. D u p.a 
P. cavaleriei spheroidal x36 (1.08-1.11) 3-porate, pore finely reticulate; muri with 
membrane spines 
raising 
Dn un 20.6 (19- 23) 1.05 0 DODODO 
P. hainanensis spheroidal x (1.00- 1.09) indistinct rugose-undulate or finely 
19.3 (19-20) reticulate 
D nn 42x 38 1.11 300000 OO00000 1 
P. delavayana (G. spheroidal 3-porate, pore reticulate; muri thickish, 
Forrest 2744) membrane with spines 
raising 
I 00 37x 36 1.03 n 
P. delavayana (K.K. ibid. ibid. ibid. 
Tsoong 2421) 
[] [1 O 59x 61 1.03 3 O, Od 1-20 5-7 
Eranthemum spheroidal 3-colporate reticulate, with 1-2 
pulchellum columellae within lumina 
[] [] 56x 55 1.02 3 O, D UUD 
E. austrosinense (C. spheroidal 3-colporate reticulate; lumina irregularly 
Huang 162701) shaped 
[] E] D] D] D] [1 O 58x 64 1.10 O O 9,10 
E. austrosinense (S. ibid. ibid. ibid. 
Chou 356) 
0000 000 72x 71 1.01 30 0.0000 100 8 
E. pubipetalum (S.Z. spheroidal 3-colporate reticulate; lumina 
Huang 9512) 1-tuberculate 
1 EB B [1 O 69 (68- 70) 1.02 [] 
E. pubipetalum (Z.S. | ibid. x ibid. ibid. 
Zhang & Y. T. 67.5 (67- 68) 
Zhang 262) 
od ODO 74 (72-76) 1.13 30 00.00 DD. 11, 14 
Barleria cristata spheroidal x (1.00- 1.21)  3-colporate 00.000 O 
(Qinghai-Xizang 74 (63-85) crossly reticulate; lumina 
Exped. 14849) irregularly shaped, provided 
with columellae at base; 
muri narrow 
Og DO 74.5 (73-76) 1.05 D 
B. cristata (C. W. ibid. x ibid. ibid. 
Wang 80415) 64.5 (64- 65) 
0000 oo 77.5 (16-79) 1.07 3 Do0000000 15, 16 
B. integrisepala spheroidal x (1.00-1.15)  3-colporate reticulate, with several 
72.5 (66- 79) columellae within each 


lumina 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2[] pogo: d0000 00000000000 131 
O 2(]) Table2 (continued) 
[] DD / D 00 
Taxon Shape Size (um) P/E Aperture Exine ornamentation Figure 
D D 80.3 (78- 84) 1.05 300 O a [] 12, 
B. prionitis spheroidal x (1.00-1.1  3-colporate O. O O 13 
74.6 (73-76) 1) crossly reticulate; muri 
narrow and smooth at apex, 
connected by thin membrane 
at base 
00 D f= 40.25 (33-47) 1.42 3 000.00 O NA DD 45, 46 
Aechmanthera uu x (1.11- 1.68) D ribbed, ornate or reticulate 
gossypina prolate- 28.25 (26- 30) 3-colporate; 
(Cavalerie perprolate pseudocolpi present; 
2685) endoapertures 
lalongate 
00000 D 56.5 (47-66) 1.98 30000 00 D D 47, 48 
A. gossypina (S. ibid. x (1.67-2.28) [] ribbed, irregularly reticulate 
G. Xu 4944) 28.5 (28-29) 3-colporate; 
pseudocolpi present; 
pore membrane 
raising 
DDD ood 45.5 (44-47) 1.57 30 O 00050000 41,44 
A. tomentosa prolate x uUi ribbed, irregularly reticulate 
29 (28- 30) 3-colporate; 
pseudocolpi present; 
endoapertures 
circular 
ü od D 53x 51 1.04 3 100.00 O 17,20 
Championella spheroidal 3-porate 
oligantha gemmate; gemmae arranged in 
(Hangzhou indistinct rows 
Botanical 
Garden 30162) 
00000 [] 58x 53 1.09 D 
C. oligantha (C. ibid. ibid. ibid. 
M. Hu 4326) 
000 O 64x 38 1.68 3000 O E O 21,22 
C. sarcorrhiza prolate 3-colporate; 0.00 00 
pseudocolpi present ribbed; lumina subrounded, 
longitudinally arranged in 
rows, inside finely reticulate 
nn 0-0 50x47 106 30 00.000000 18, 19 
C. tetrasperma 3-porate gemmate; gemmae arranged in 
(S. Y. Hu spheroidal TOWS 
6057) - prolate 
000 D 69x 40 1.73 U 
C. tetrasperma ibid. ibid. ibid. 
(G. F. Li 
64172) 
On D 41K 41 1.00 n 
C. tetrasperma ibid. ibid. ibid. 
(Sino-USSR 


Exped. 1696) 


132 0 00 0 UU 430 








O 2(]) Table 2 (continued) 






































































































































































































































































































































































































































U [] MD D [ 
Taxon Shape Size (um) P/E Aperture Exine ornamentation Figure 
D [] 58x 44 1.20 Uc ) 23, 24 
Parachampionella spheroidal indistinct echinate (baculate) 
rankanensis 
ID HT 53 (50-55) 1.05 000) 25 
Gutzlaffia aprica ODO x (1.02-1.12) indistinct echinate (baculate) 
(K. K. Tsoong spheroidal 50.3 (49- 53) 
D1168) - subprolate 
uu O 62.3 (54-73) 1.21 nn 
G. aprica (S. Y. Hu ibid. x (1.07-1.30) ibid. ibid. 
9370A) 51.66 (45-56) 
oo 47 (46-48) 1.02 30 , 0.000 
Paragutzlaffia spheroidal X 46 3-porate og 
henryi echinate; spines with 


acute apices and arranged 
in longitudinal rows 



























































































































































































































































































































































































































































































































































































































































00 ; 46.66 (46-48) 1.05 30 ; O, D 
P. lyi (T. T. Yu O x (1.02- 1.12) 3-porate Oo 
3678) 44 (43-45) echinate; spines with 
spheroidal, acute apices and arranged 
polar view in longitudinal rows 
triangular- 
circular 
0000 D 45x 45 1.00 oo 29, 30 
P. lyi (Cavalerie ibid. ibid. ibid. 
1885) 
Hood oo 51.33 (47-54) 1.18 00 26-28 
P. lyi (Qinghai- ibid. x (1.12- 1.23) ibid. ibid. 
Xizang Exped. 44.33 (42-47) 
7370) 
DD D 51x44 1.15 D i oo 31, 34 
Tarphochlamys spheroidal indistinct [] 
affinis (T. T. Yu echinate; spines arranged 
17460) on the circular 
thickenings of exine 
oo O 63x 53 1.19 [] 32, 33 
T. affinis (Z. Y. Cao ibid. ibid. ibid. 
770) 
D ü 73x 29 1.62 30 O 00.000 49,50 
Baphicacanthus prolate 3-colporate; O 
cusia pseudocolpi ribbed, tooth-like or 
present finely reticulate 
D D 63x 29 2.17 3 ODO DDEB, oo 51,52 
Perilepta perprolate og [] JJ 
auriculata 3-colporate; [] n 
numerous ribbed; lumina 
pseudocolpi rounded, arranged 
present into longitudinal rows, 


inside finely reticulate 
























































































































































































































































































































































































































































































































































































































































































































































































































































2[] pogo: d000000000000000 133 
O 2(©) Table 2 (continued) 
D D D D D D 
Takon Shape Size (um) P/E Aperture Exine ornamentation Figure 
00000 UU 56x 23 1.75 300000 00000000 53, 54 
P. dyeriana perprolate 3-colporate; ditto, but lumina rather 
pseudocolpi irregularly shaped 
present 
oooDo 000 61 (58-63) 1.53 (43500000 u pd. OO 5557 
Adenacanthus perprolate x (1.35-1.70) (4-)5- colporate; ribbed, ornate or reticulate 58 
longispicus 40 (37-43) pseudocolpi 
present 
0000 0000 65X 38 1.71 300001000 0000.00 Og 56, 59 
Pteracanthus perprolate D00. 00000 
alatus (J. H. 3-colporate; about  (] 0 [] 
Xiong & Y. T. 10 pseudocolpi ribbed; lumina rounded, 
Zhou 92279) present arranged into longitudinal 
rows, inside finely 
reticulate 
0000 64x 35 1.83 D n 
P. alatus (J. H. ibid. ibid. ibid. 
Xiong et al. 
32086) 
ü 00 75x 44 1.70 30 12-15] 00000000000 60,61 
P. calycinus perprolate O O O 
3-colporate, 12-15 000 
pseudocolpi ribbed; lumina rounded, 
present arranged into longitudinal 
rows, inside finely 
reticulate 
0000 D 64x 34 188 390000 00000000 62, 63 
Pteracanthus prolate 3-colporate; ribbed, irregularly 
flexus pseudocolpi reticulate 
present 
0000 oo 65x 37 176 300010000 00000 oo 64 
P. forrestii (K. M. perprolate JJ D D D D 
Feng 9024) 3-colporate; over 00000 O 
10 pseudocolpi ribbed; lumina rounded or 
present; elliptic, arranged into 
endoapertures longitudinal rows , inside 
lalongate and on muri finely 
reticulate 
000 0D 70x 38 1.84 D n 
P. forrestii (G. F. ibid. ibid. ibid. 
Li 60057) 
DDD [] O 73.5 (72-75) 1.84 30001000 0000000000 65 
P. gongshanensis  perprolate x (1.74- 1.89) JJ „LI D D oo 
40 (38-42) 00 0000000000 














3-colporate; over 10 
pseudocolpi present; 
endoapertures 
circular, pore 
membrane raising 





















































ribbed; lumina rounded or 
elliptic, arranged into 
longitudinal rows , inside 
and on muri finely 
reticulate 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































134 D 000 0 430 
O 2(]) Table 2 (continued) 
D / [] 
Taxon Shape Size (um) P/E Aperture Exine ornamentation Figure 
D D 59x 35 1.69 3 D ü npa. 68, 
P. grandissimus prolate O 00.000000 69 
(=Goldfussia 3-colporate; ribbed, ornate; muri 
grandissima) pseudocolpi curved; lumina most 
present irregularly shaped 
u DO 63.33 (54-69) 1.70 300 O, 66, 67 
P. hygrophiloides prolate x (1.56- 1.78) 3-colporate; ribbed, reticulate 
37.33 (28-43) pseudocolpi 
present 
od 0000 100 (96- 104) 3.63 300 0 00 © 70 
P. panduratus perprolate x (3.2-4.16)  3-colporate; Hl E D D [] 
27.5(25- 30) pseudocolpi ribbed, reticulate, or 
present ornate; lumina finely 
reticulate inside 
poo 000 51x 37 1038 300 Hu O 
P. yunnanensis prolate 3-colporate; ribbed, reticulate 
pseudocolpi 
present 
og ood 93.13 (86- 101) 2.89 30 D 000000. 7173 
Semnostachya perprolate x (2.58-3.33) 3-colporate; DO O 
menglaensis 32.38 (25-35) pseudocolpi ribbed, irregularly 
present reticulate; lumina finely 
reticulate 
DD 00 72x 38 1.89 300 0, 74,75 
S. longispicata prolate 3-colporate; ribbed, reticulate 
pseudocolpi 
present 
D u pd 300 0.00 
Goldfussia austinii prolate 3-colporate; ribbed, reticulate 
pseudocolpi 
present 
D 000 63 (56-70) 1.68 D n 
G. formosana prolate x (1.51- 1.89) indistinct ribbed 
37.5 (37-38) 
ü Og 68 X 39 1.74 300000 O, O 76, 77 
G. pentstemonoides prolate 3-colporate; oo O 
(M. G. Li 956) pseudocolpi OD 
present ribbed; lumina of equal 
size arranged into 
longitudinal rows, finely 
reticulate inside 
poo 66X 43 1.53 oo 
G. pentstemonoides ibid. ibid. ibid. 
(D. H. Du 979) 
0000 64x 38 1.68 oo 
G. pentstemonoides ibid. ibid. ibid. 


(G. F. Li 60114) 
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O 2(©) Table 2 (continued) 





















































































































































































































































































































































































































































































































































































































































































































































































































































D D D / D D 
Taxon Shape Size (um) P/E Aperture Exine ornamentation Figure 
0 O 60x 59 1.01 3 U 38, 
Diflugossa spheroidal 3-porate echinate or baculate 39 
divaricata (Y. 
W. Liu 2724) 
Hu nuu O 62x 58 1.07 D 40 
D. divaricata (C. ibid. ibid. ibid. 
W. Wang 
82038) 
od 000- 58.85(57.7- 60) 1.31 3000 1200 0000.00.00 80, 82, 
Sympagis O x (1.30- 1.32) " O, O 83 
petiolaris subprolate- 44.95 (44.4-45.5) O, UB ribbed, reticulate; 
prolate DO lumina longitudinally 
3-colporate; 12 arranged 
pseudocolpi 
present; 
endoapertures 
circular, pore 
membrane raising, 
and sparsely 
granulate 
000 DD : 63x 42 (40-44) 1.50 30 D 00 00.200 78,79, 
Sympagis O (1.43- 1.58) 0o ü 81 
monadelpha subprolate- 3-colporate, ribbed, reticulate; 
prolate pseudocolpi lumina longitudinally 
present; pore arranged 
membrane highly 
raising 
DoDOoo 000- 48X 44 1.09 300000 DD j 20 42,43 
Strobilanthes O O O DO 
cycla subspheroidal 3-colporate; widely ribbed, with 
- spheroidal indistinct two ridges on each rib, 
pseudocolpi and finely reticulate 
present 
D un D 30 U U ; 
S. polyneuros prolate 3-colporate; ribbed, reticulate 
pseudocolpi 
present 
D Od 67 (62-71) 1.03 3 fl, 0o D 35-37 
Pteroptychia spheroidal x (1.02-1.04) 3-porate, pore echinate or baculate 
dalziellii 64.83 (60.5- 68) membrane raised 


2.3.1 [O OO O Aechmanthera Nees 

umggauruzdziuzttdtttu.urt 40.25-56.5x 28.25-28.5 um,P/E[] 1.42-1.98,[] 3 
00000 (pseudocolpus)(] 000000000000 

D EL EL EL ET DT CE DT CE DE CE DE CE UE CI LI UI U OO 40.25-56.5x 28.5 um] 30 0 D] 100 
000.000 dalongate[] 45,464,000 (0 D H] 0 D D] B. HI. U. D. UI D] U D. DI U DI 
uüuuuiudsataoagoudg.gauguluü«urttu»xua4549.0 00d. D 
p000d0000 0000000000000 
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HOUOUDODO44)0000000000 UUUUUUHU UHU 
45.5(44- 47) x 2928-30) um] 3 00 005300000.000000.00000:00 
pg 2400: 2000000000000. D U D D D D. D] Gippenpollen] 00 E] 
popo0000000 
Raj(196D[] OO BOO HL B D HH UO. D. D. DE DEO DE CE UO. UO. D. 000000000 
upuiuiuututtauttau. tu 
2.32 O 0 0 O Championella Bremek. 
0000000000.00,.0 O LI 54.41(41-69)x 47.33(40-53) um. 30 0 0 D 0 
0000 (gemmate)(] D] D DB D] UO DO. DO D B 0000000 0030000000 
po0po000000002000000000000 
o0d000000 17200 000.0 0,0 DD 55.5(53-58)X 52 (51-53),P/E[] 
1.04- 1.09,[] 30 O00000. 000. 000. 0000000000 000000.0 
UOUGDUUDDDD 0000000000000 (003000000000 
0000000 18190 00 0,0 0.0 0 D 53.33(41-69) x 42.66(40-47) um,P/E 
U 1.25(1-1.73,0 3D 80000098008 8000000000000 00000000 
po 4000400000000 00000000000 
0000000 (21,230 0 0 0 0.0 DD 64x 38 um,P/EL 1.68.0 30 D] O 100 0 
HO 400000000000 400000000000 00000000000 
0004000 4000000010 0800808080 2000000000000 
000000, 0 Bremekampl] 00000000000 0000000000000 
00000000C Cing, 19750“ 000000 000000000” 0000 
00002000 C0 1315090 D] U D UO00370000 0000000000 
00000000000 0000808000080 0000000000000 
UOUUDUUDDUDULUDDUDDUU 2000000 000000000000 
pDoOpdoo00o00 000000000 
2.3.3 O 0 0 Parachampionella Bremek. 
000040000 © 2324000 0.0 D] 40 U O 58x 44 um, PÆN 1.2, 00000 
po 40004008 00000 0000000 

Bremekamp(1944)[] HOH 000000“ 000 0000. 0000000”0 
Huang(19721 0000000000000 O U 58-65 um,3-50 0 U O O (sexine) D 
O O (granulate TJ ODO DO B DO D D. D] C] D] D] UO. D. D. D D DE. C. D. D. U. D 7 I UI 
DUDUT DA DD OD 000000000000 Huanga720 00000050 
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O 
D 
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a. [=]. El El 

















«e 


[] 14-25 000 507000 14.0000 15,16. 0000 17, 20. 
D 18, 19. [] [] 21, 22. 0 0023,24. 00000 25. D 
Figs. 14-25. Pollen morphology of seven species in five genera in the tribe Ruellieae (Acanthaceae) under SEM. 14. 
Barleria cristata. 15, 16. B. integrisepala. 17, 20. Championella oligantha. 18, 19. C. tetrasperma. 21, 22. C. sarcorrhiza. 
23, 24. Parachampionella rankanensis. 25. Gutzlaffia aprica. 

14, x 634; 15, 16, X 529; 17, 19, 21, x 800; 18, 20, x 2400; 22, x 2900; 23, x 1000; 24, x 2140; 25, x 1020. 
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poOpdo00000000000 ‚Huang9 a1 0000000 
2.34 [] 0000 Gutzlaffia Hance 
IO DD DD DO 0 2SO 000.00 .O DD 57.65(53- 62.3) x 50.98(50.3- 51.66) 
um,P/E[] 1.13(1.05-1.19 0 00000 0000 0>000 00000. 00000.0 
po0pd000000000 0000000 Bremekamp (0944) 0000000000 
2.35 O 000 U Paragutzlaffia H. P. Tsui 
opp0dado00 00000 0000,.00,.000 48.19(45-54)x 44.86(43- 46) um,P/E 
D 1.071.02-122,0 30 800000 D] DL LO OO DO D 0000000000 
po0000 
DODADpo0 00000000 0000.000 4746-48)x 46 um,P/E[] 1.02] 30 , 
000 404000 00000000000 00000 
oo0do00d000(2-398000 000 00.005,00 D] 48.79(46.66- 51.33) 
X 44.29(44.25- 44.33) um,P/E[] 1.10 (1.05-1190900000000.030 0000.00 
uuB.ugugaguiuiuubtutlu.uubtsiututgt.tutuagrtt 
00000 
2.3.6 [U Tarphochlamys Bremek. 
uggggamamggud.dtu.uln 57 (51-63)x 48.5(44- 53) um,P/E[] 1.15-1.19, 
ppeoogg0000000000 (0007700000 0 323000000000, 
popo0p000000 040000 0000000050 0000000 00,000 
peoo0g0d0000000 0000 (000 174600 0 0 031390000000. 
0000800 100000000000 00000000000 00000000 
Bremekamp(1944J] 000080000 0000000000000 0000000 
0*—1000000000 Bremekampl] BO DO B. 0 BB. ag 000000000000 
04000000000 
2.3.7 O O O Baphicacanthus Bremek. 

1D D D D D 4.500 [1 U D] D 0.0 D D] 72x 29. um, PÆ 1.620 300000 
0240080 8000 B0000 000000000000 00000000 
poOpo0000000000 

Bremekamp(1944)[]] DO DO DDD 0 DO DD O 00000 000000000 
O O 982)[]Huang(1972)[] BO ODO DO DO OD 00 oda o0o00d00000 
Bremekamp (1940 [] BD D [1] | 0000000000000 





























c 
[] 26-37 000 3[] 300 26-28. od )[] 29, 30. 
U( 000 3,34. (1 00 ¢ 0000 32,33. [] ( ODO 35-37. 
Figs. 26-37. Pollen morphology of three species in three genera in the tribe Ruellieae (Acanthaceae) under SEM. 26-28. 
Paragutzlaffia lyi (from Yunnan). 29, 30. P. lyi (from Guizhou). 31, 34. Tarphochlamys affinis (from Yunnan). 32, 33. T. 
affinis (from Guizhou). 35- 37. Pteroptychia dalziellii. 

26, 27, 30, X 950; 28, X 3160; 29, x 2730; 31, x 2400; 32, x 820; 33, x 1580; 34, X 800; 35, X 630, 36, x 380, 37, 
x 2530. 
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2.3.8 [] 000 Perilepta Bremek. 

LL EL EIL EL C] DT CE DT CE D] OU OOD LI 56-63x 23-29 um,P/E[] 1.75-2.1700 30 0 U 0 
HOU ¿00 dd 0000000 400000000 0000100000000 
HOU 0000000000 
0000000 @515y00000 ID OOD 63x29 um,P/EL 2.17,[] 30 0 
pedo, 000000000800 000 000000: 0000 00,.000 
O ABopon on a gn ono 000000000 0000000100000 00000 
pd 0000000000 
000000000 (05359000000,.0 00 56x23 um,P/EL] 1.75,0 30 
ppppo0o 2400000000000 0400000. 000000.00000000 
p20 08000080000 0000000000000 
Bremekamp(1944)[] [|] Vishnu-Mittre[] Gupta(1966)[] [] D] 0000 00000.00 
OOOOOOOOOOOOOOOOOOOOOOOOOONOOOICO0UOU 
2.3.9 O 0 UO Adenacanthus Nees 
uDBDutltlttLb« 5557-5308 400 0,00 0,0 0,0 0 0 61(58-63) x 
40(37-43) um,P/E[] 1.53(1.35- 1.70),[] 4358000000 000000000000, 
pogo dd go 00000000000 00000000 00000000 
(DL EL EL OL. DE D. CE CO. CE. CE OI CEUI DE UI UE U D] C] O Bremekampl] [] 000000 dO 
u.gggg.aggpugsgmbpmupupBHupBmupiulpu.dtutulutututututultut 
UD BED DL DEO. LE U 
2.3.10 [] [O Pteracanthus (Nees) Bremek. 

D EL EL EL CE DT CE DT CE DE CE DE UE OU OOD 51-100x 27.5-44 um,P/E[] (1.38-1.82),[] 
300000 dua. rtt 

00000000 (I 56,590 0 0 0 0,0 0 O 64.5(64-65)x38(35-38) um,P/El] 
1.71-1.83, 1 3000 10000 400008000 4000 040000000000, 
popodo0 0 po DUDU UOUUUUUUUUUUUUU 0000000000 
0000010 0000000000 

U DL EL EE CE D] C] D] (160600000 0.0 0 0 75x 44 um, PÆ 1.7,[] 30 U O 12-15 
ugug.gugugapiuguu.ugub.ugug.gugugbtultub.uebtutl 
0098240000000 0000 000 0000000000000 00000 
(D OD D BE U 7T UI D 





























< 
Q 38-49 OO 00040 5 OOOO 38,39. 000000 )LKO. DO ¢ 
000)042,43. 00000 741, 44. 045,46. 00000 0000 04,48. 00000 ¢ 149, 50. 




























































































































































































































































































D 
Figs. 38-49. Pollen morphology of five species in four genera in the tribe Ruellieae (Acanthaceae) under SEM. 38, 39. 
Diflugossa divaricata (from Guangdong). 40. D. divaricata (from Yunnan). 42, 43. Strobilanthes cycla. 41, 44. Aechmanthera 
tomentosa. 45, 46. A. gossypina (from Guizhou). 47, 48. A. gossypina (from Yunnan). 49. Baphicacanthus cusia. 

38, x 630; 39, x 2370; 40, 42, 49, x 800; 41, X 1110; 43, x 3000; 44, X 3460; 45, X 820; 46, x 1580; 47, X 1125; 
48, x 3100. 
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(UD DULL (26300000. 0 0 64x 34 um,P/E[] 1.88.0 30 D 0 0 
0 20800000 0D 0D 00000000000 

00400000 WG 0 00000 ‚DD 0 67.5(65-70)x 37.5(37-38) um,P/El] 
1.76-1.84,0 30 00100000. 0000 400000000 000000000.0 
00 4008 POD 000000000 0 0000000000000 
popo00000(06080000,0 DU 73.5(72-75) x 40(38-42) um,P/El] 
1.84(1.74-1.89),[] 30 00 198400 p00 0000000000000 0000, 
UUGDUUDUDD OOOO- 000 0000000000 
00000000 (I 68690 000.000 59x35 um,P/EI 1.60 300000. 
po0pg00000 4000000000000 
00000000 (6,670 00 0,000,000 63.33(54-69) x 37.33(28- 43) 
um, P/E] 1.7(1.56- 1.78) 0 30 0 0 15-210 00 3000 000 000.0000000, 
UUUD DD 00000000000 0.0000.0000 0000000000 
Du 
ODO (EU DON Diflugossa muliensis H. P. Tsu) OOO GO 700000. 
100(94- 104) x 27.5(25- 30) um,P/E[] 3.63(3.2-4.16), 30 0000 400000 
D 
D 





po0op0000000000 
000000000.00051x37 umP/E 1380 3000000000 


umnumummnaugugugsuububpupupBuBupBmupimulpubub. tu 
po0000 4000000000 0000 MD 00000000 
2.3.11 [| O O O Semnostachya Bremek. 
umggatgzudsaudt.dttius2-93.13x 32.28-38 um,P/E[] 1.89-2.89, 0 3000 
po pgodo0000 000000, 000000000 0000 00000000 
Dd L00 00000 000002800 000000000000 

DODODODO (71-730 [D ‚OD O O 93.13(86- 101) x 32.28(25-35) um,P/E[] 2.89 
(2.58- 3.33), 30 0000 8000080000000 D. 000000000. DI 
pd 2080000 000 0000000000 

00000000 7475000000000 0-0 0 O 72x38 um,P/El 1.89, 
OU3UUU00U 0000000 00000000 

Bremekamp(1944] 0 000 000000000 000.2000000 U 15-18 
OOUOO000 ”d og gg gg 00000000 


























E 
[] 50-61 0 DOD 40 5000 50. 0 51,52. 0 0 0 0 0 53,54. ü 


55, 57,58. [] [| [] 56, 59. 00060,6. 00000 

Figs. 50-61. Pollen morphology of five species in four genera in the tribe Ruellieae (Acanthaceae) under SEM. 50. 
Baphicacanthus cusia. 51, 52. Perilepta auriculata. 53, 54. P. dyeriana. 55, 57, 58. Adenacanthus longispicus. 56, 59. 
Pteracanthus alatus. 60, 61. P. calycinus. 


50, 52, x 2800; 51, 53, 56, 60, x 800; 54, 59, 61, x 2900; 55, X 950; 57, X 1230; 58, X 380. 
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2.3.12 [] O O [] Goldfussia Nees 
po0p000000000.00.0 00 56-70x 37-43 um,P/E[] 1.53-1.89, [] 30 
po000 dd 0d 000000000 
000000000 (176,770 0 0 0 ‚U O LI 66(64- 68) x 40(38-43) um,P/E[] 1.65 
(1.53-1.74, 0 300000 4000 08048000000, 400000000, 00, 
000 1d00d 0000000 
ODODUUUUUUUUUUUUUUUUU 000000000 
(DL CL O C] DO] C] D] 370 00000000 Bremekamp] D D DI D DU. D U (0 D U OO 
4004000100000 00 B00M0000000000000000000, 
(D EO LELO EL CE EE CE DE C. DE 40 D. ao UO. oo 000000000000 000000 
ugggggmagggggapagggggppimlmugaguggburtultulub. uu 
popg000000 400000000 0000000000 
2.3.13 [] O U Diflugossa Bremek. 
UO DUO DO DU OD DO DUO OLD .0O DU 61(60-62) x 58.5(58-59) um,P/E[] 1.04 
(1.01-1.03,4 30 0000000000000 00. 0000 00000000000 
0000 CMO OU 820380 400 0 0 0 0 (100 2724,0 38390 0000000000 
pd 00000000 00000000 
Bremekamp(1944)[] 0 0 00. 48080000 000.000 0000” 
Vishnu-Mittre[] Gupta (1966) VU DODO doo oo 00 0000,00000 
pppodd0d0000300000.00000050,.04-0:000 00,0 
D D D] 40 (02€ 3L] D] D D 0000000 Diflugossa divaricata) 0 D] D] 0 0 * 
U ,78.3x 46.0 um, 50 0 00 0404000000000 2. divaricata D D HU 
O O Pteroptychiat] ID DB B dH B B B BH BH BD. B. D] B] D]. D]. Diflugessa divaricata (Nees) 
Bremek.[] O 00 0 .L] D] D] D] OU Pteroptychia dalziellii (W. W. Sm.) H. S. Lol] OO U Ut 
upg.gggugugHgHEumptHutntubtlrl Strobilanthes divaricata (Nees) T. 
Anders.[] O O O O Ruellia divaricata Wall.[]E] AU DB]. D] D] D]. 0000 2. divaricata 
(Nees) Bremek.[] [] 000000-000000 [I D] [I Clarke(1885)[] 00000000 
(DL OL ELO EL CEDE C] 40 0. D. UO. U. 7B. U. 7. U. 7T U OOOO Geldfussia divaricata NeesQ] 
O Bremekamp[] [O [] Diflugossa divaricata (Nees) Bremek.)] O U O U 0 U Preroptychial] 
OOOO) Difwgossa D B0 D U .ü U DU U U UU 
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E 
O 62-74 000 30 700 62, 63. 64. 006.00 
66, 67. 10 68, 69. 0 0 70. 0071-73. 000074. D 



















































































































































































Figs. 62-74. Pollen morphology of seven species in three genera in the tribe Ruellieae (Acanthaceae) under SEM. 62, 
63. Pteracanthus flexus. 64. P. forrestii. 65. P. gongshanensis. 66, 67. P. hygrophiloides. 68, 69. P. grandissimus. 70. P. 
panduratus. 71-73. Semnostachya menglaensis. 74. S. longispicata. 

62, x 890; 63, 70, x 2370; 64, x 800; 65, X 600; 66, 74, X 820; 67, 73, x 950; 68, x 2400; 69, x 650; 71, X 630; 72, 
x 2100. 


0 00 0 430 


146 
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80, 82, 83. 
Figs. 75-83. Pollen morphology of four species in three genera in the tribe Ruellieae (Acanthaceae) under SEM. 75. 
Semnostachya longispicata. 76, 77. Goldfussia pentstemonoides. 78, 79, 81. Sympagis monadelpha. 80, 82, 83. S. petiolaris. 
75, X 2000; 76, x 800; 77, x 2900; 78, 82, 83, x 900; 79, x 1200; 80, 81, x 3000. 
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